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1 The phosphapap t Ida or nixtun of p h a s p h o p e p t i d « s is 

2 preferably substantially pure at laast to the extent of not 

3 containing unpalatable impurities. 

4 The fallowing p h a s p h a p e p t i d e s have been found to be 

5 useful in the compositions of the present inventiont- 

6 T1 .Glu-Plet-Glu-Ala-Glu-Pse-Ile-Pse-Psa-Pse-Glu-Glu-Ila-Val- 

7 Pro-Aen-Pse-Val-Glu-Gln-Lys , 



8 T2.Glu-Leu-Glu-Glu-Leu-Asn-Vel-Pro-Gly-Glu-Ile-Val-Glu-Pse- 

9 Leu-Pse-Pse-Pse-Glu-Glu-Ser-Ile-Thr-Arg, 

1 0 T3 . Aan-Thr-Plet-Glu-His-Val-Pss-Pss-Pse-Glu-Glu-Ser-Ile-Ile- 

11 Pse-Gln-Glu-Thr-Tyr-Lys, 

12 T4.Asn-Ala-Asn-Glu-Glu-Glu-Tyr-Ser-Ile-Gly-Pse-Pse-Pse-Glu- 

13 Glu-Pse-Ala-Glu-Val-Ala-Thr-Glu-Glu-Val-Lys , and 

14 T5 . Glu~Gln-Leu-Pse-Pth-Psa-Glu-Glu-Asn-Ser-Lya . 



15 The amino acid symbols are as follows * Pse- 

16 phoiphoierlni, Ser-Serine, P th-phoipho thnonine , Thr- 
1? threonine, Glu-glutsitti, Asp -'aspartate, Ala-alanina, A » n - 

18 asparagine, Cln-glutaoina, Gly-glyeine, A r g - ar g in in a , Hia- 

19 histidine, Ili-iio Uucinfl, Leu-laucine, Lys-lysine, Rit- 

20 nethionine. Pro-proline, Tyr -tyrosine , Val-valine. 

21 The phosphopiptidi may be made synthetically by 

22 chemical synthesis or genetic engineering or can be 

23 extracted from naturally occurring material. 

24 Because of cost considerations it is currently more 

25 economic to extract the p h o s p h o p a p t i d e from casein and in 

26 particular from alpha-s casein or beta-casein. Phosvitin 

27 may also be used es a source of the peptide. Further, 

28 phoaphoproteins in cereals, nuts and vegetables particularly 

29 In bran husks or sheaths may be used to produce the peptide 

30 above. In particular, rice, wheat, oat, barley or rye 

31 brans. Soybean and meat contain phoaphoproteins which may 

32 be of 'use in obtaining the peptide above. 

33 Casein and in particular alpha-s casein or beta-casein 

34 or salts thereof such as sodium cassinata contain 

35 polypeptides which can be cleaved to simpler peptides. 

36 Such cleavage may be effected by digestion, such digestion 

37 may be chemical or proteolytic. 

38 It is presently preferred to digest casein with one of 
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1 trypsin, papain, c h y ■ o t r y p s i n , papain, thiriolysin or 

2 pronisi. Of these, trypsin is preferred. 

3 Tha digested casein can bi fractianad Into paptidas 

4 including tha aaquance A-B-C-0-E and othtr paptidas. The 

5 presence of said other paptidas is not deleterious to 

6 efficacy, however, certain of said other peptides have 

7 objectionable taste and accordingly if any of said other 
6 peptides are to be included it Is preferable to reaove those 
9 having objectionable taste. In general, those of said 

10 other peptides having objectionable taste seen to be 



11 hydrophobic. 

12 The following peptides have been found to have 

13 objectionable tastet- 

14 1. Glu-Val-Leu-Asn 

15 2. Asn -Glu-Asn -Lou -L ou 

16 3. Ala-Pro-Phe-Pro-Gln-Val-Phe-Gly 

17 4. Leu-Arg-Phs * 

18 5. Phe-Phe -Val- Ala - P r o -P h e -P r o -G In - V a 1 -P h e - G 1 y -L y s 

19 6 . L eu-Arg -Leu 

20 7. Phe-Tyr-Pro-Glu-Leu-Phe 

21 (Glu-glut«»atej Val-valine; Leu-leucine; Asn-aspa ragine j 

22 Ala-alaninei Pro-prolinei P h e - ph e ny 1 a 1 an i n a 1 G 1 n - g 1 u t a m i n e 1 

23 Gly-glycines Arg - A r g in i n e 1 Lys-lysinet T y r - ty r os ine.) 

2* Preferably the peptide is one exhibiting a reduction in 

25 hydroxy apatite dissolution rate of at least 15* under the 

26 test conditions defined herein. 

27 Preferably the peptide is one exhibiting a reduction 

28 in hydroxy apatite dissolution rate of at least 2 6 % under 

29 the. test conditions defined herein. 

30 Preferably, the peptide is ana exhibiting a reduction 

31 in hydroxy apatite dissolution rate of at least 30* under 

32 the test conditions defined herein. 

33 Preferably, the peptide is one exhibiting a reduction 

34 in hydroxy apatite dissolution rate of at least 32* under 

35 the teat conditions defined herein. 

36 Preferably, the peptide is present as 0.01 to 10* by 

37 weight. 

36 Preferebly, the peptide is present as 0.01 to 5< by 
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1 weight. 

2 Pri farably , thi peptide is present as 0.01 to 2% by 

3 weight. 

4 The composition of this invention say be in the fore of 

5 a comestible such as foodstuff or confectionary, dentifrice, 

6 tablet or comprise a pharmacologically eccepteble vehicle or 

7 solution of suspension for topical application to the teeth 

8 or gingival tissues or a mouthwash. Other nodes of 

9 a d * i n i s t a r i n g the peptide would be acceptable if 

10 physiologically or pharmacologically acceptable. 

11 Of perticular Interest as compositions are chewing gum, 

12 breakfast foods, ice-cream end other frozen confectionery, 

13 confectionery, sweets and cakes as these ere all known as 

14 carles problem, materials. Similar considerations apply to 

15 other potentially cariogenic food components. 

16 Also of particular interest ere dentifrices, 

17 mouthwashes and p r e p a r a t i o n s V o r topical application to 

18 teeth and gingival tissue end enteric capsules for the 

19 treatment of bone disorders and mineral malabsorption. 

20 Also of interest is the use of compositions in 

21 accordance with this invention in respect of dental 

22 treatment of cavities. In this last respect, there appears 

23 to be evidence of r e m i n e r a 1 i z e t i o n of incipient lesions 

24 which ere considered to be a pre-cavity condition. However, 

25 there is also evidence to indicate that applicetion of 

26 compositions in accordance with this invention to the 

27 surfaces of actuel cavities and to surfaces of teeth 
2B produced by remavel of decay material from actual cavities 

29 or by fracture is beneficial. 

30 3ince a topical application of a composition in 

31 accordance with this invention which ie en equeous solution 

32 to surfaces of ectual cavities or surfaces of teeth produced 

33 by removal of decay materiel from actual cavities or by 

34 frecture Is unlikely to have long tore effect, we have 

35 further sought to provide compositions which might heve the 

36 desired long tern effect. 

37 Accordingly, the present invention also provides a 
36 composition in accordance with this invention and adapted to 
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1 main in contact with a tooth surface ovu a prolangtd 

2 period. Thi invention alsa provides Methods and nam far 

3 Maintaining compositions in accordance with this invention 

4 in contact with a tooth surface over a prolonged period. 

5 In this last respect a prolonged period should be 
8 Interpreted in accordance with the effect desired and the 

7 tiie taken to achieve sufficient of that effect to be of 

8 value. However, In sane instances that prolonged period May 

9 be as short as one day but is ion preferably a period of 

10 weeks or months. 

11 In one instance a tooth cavity is coated with a 

12 coaposltion in accordance with this invention and the cavity 

13 is closed to restrict escape of the composition. Such 

14 closure May be effected by capping or use of dental cavity 

15 filling compositions. 

18 In another instance the composition Is so formulated es 

17 to be adapted to main in place for e prolonged period. In 

18 this instance the composition of the invention aty fore part 

19 of e dentel filling composition. 

20 Accordingly, the present invention also provides a 

21 dental filling coaposltion comprising a phosphopep t Ida of 

22 formula A-9-C-0-E as defined above end e cerrler therefor 

23 adapted to adhere the composition to a tooth surface. 

2* Such a dental filling composition may contain dental 

25 filling Materials known per se including aialgns and 

26 setteble polymers. 

27 Of particular interest are dentel filling compoaitlons 

28 which contain calcium. The calcium is desirably in the form 

29 of calcium phosphate or hydroxy apatl ti . 

30 The phosphopep tides for uee in the invention can be 

31 extracted in a number of ways but the use of a fractionation 

32 technique is generally preferred. 

33 The phosphopep tides can be extracted by fractionation 

34 based on molecular size or charge characteristics. Oue to 

35 the unique negative charge density and divalent metal ion 

36 sequestering ability of the peptides conferred by the active 

37 sequence A-B-C-Q-E as defined, the preferred fractionation 

38 procedure is anion exchange chromatography or selective 
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1 precipitation or a combination of bath. 

2 Thi following procedure illustrates one node of 

3 extraction. 

4 i.it£*£ii££! P. I. £5. Ii 

5 An axasple of the phaaphopaptides are those produced by 
B a tryptic digestion of bovine ailk casein. The digestion 

7 of whole sodiua caseinate or fractions (alpha-3 or beta) 

8 produced by selective precipitation (Zlttle, C.A. and Custer 

9 J.H.; J. Oairy Scl 4SL 1183-1189, 1953) is carried out using 
1G a protein* trypsin ratio of SQt1 in 20 ton Tria HC1 pH 8.0, 

11 2. Sort NaC1 at 37°C for 1 h. The peptides ware fractionated 

12 using a "P h a r m a c I a FPLC systea with a ■) o n o Q HR 5/5 coluan 

13 and eluted with a NaC1 gradient; Buffer A 20aft Tris H CI pH 

14 8.0, 2.5aH NaC1$ Buffer 8 20 a" Tris H C 1 pH 8.0, SOOaR 

15 NaC1, gradient 0-100* Buffer B/30 ilm flow rate 1i1/iin. 
18 Fractions were washed and concentrated using an Aaican 

17 Ultrafiltration Cell with a UR0S filter. The peptides were 

18 identified using a Water Associates PICO-TAG •ulna acid 

19 .analysis systea using phenylisothlacyanate amino acid 

20 d e r 1 v a t is a 1 1 o n. Phosphate was aeasursd by the aethod of 

21 Itaya and Ui (C1in, Chia. Acta. 14:361-366, 1360). The 

22 peptides were sequenced (after the reaoval of phosphate by 

23 alkaline phosphatase) using aanual Edaan degradation and the 

24 resulting PTH-iaino acids identified using reverse phase 

25 HPLC on a Zorbax OOS coluan 25x0.46 ca (OuPont). 

28 The following p h o s p h o p b p t i d e s were individually 

27 obtained froa a tryptic digestion of sodiua caseinate using 

28 the above procedure. 

29 TI.Glu-flet-Glu-Ala-Glu-Psa-Ile-Pse-Pse-Pse-Glu-Glu-Ile-Val- 

30 Pro-Asn-Pse-Val-Glu-Gln-Lys. 

31 T2.Glu-Leu-Glu-Glu-Leu-Asn-Val-Pro-Gly-Glu-Ila-Val-Glu-Pse- 

32 Leu-Pss-Pse-Pse-Glu-Glu-Ser-Xle-Thr-Arg. 

33 T3.Aan-Thr-"et-Glu-His-Val-Pse-Pse-Pse-Glu-Glu-Ser-Ila-Ile- 

34 Pss-Gln-Glu-Thr-Tyr-Lys. 

35 T4.Asn-Ala-Asn-Glu-Glu-Glu-Tyr-Ser-Ile-Gly-Pse-Pse-Ps8-Glu- 

36 Glu-Pss-Ala-Glu-Val-Ala-Thr-Glu-Glu-Val-Lys. 

37 T5.Glu-Gln-Leu-Pse-Pth-Pse-Glu-Glu-Asn-Ser-Lya . 

38 In addition the following paptldes were also obtained! 
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1 TB.Asp-Ile-Gly-Pse-Glu-Pae-Thr-Glu-Asp-Gln-Ala-Plet-Glu-Asp- 

2 Ile-Lys. 

3 T7.Val-Pro-Gln-Leu-Gln-Ile-Val-Pro-Asn-Pse-Ala-Glu-Glu-Arg, 

4 T8.Thr-Val-Asp-".et-Glu-Pse-Thr-Glu-Val-Pha-Thr-Lys. 

5 T9 .Lau -Pth-Glu-Glu -Ly s . 

6 Tha peptides T1 ,T6 and T7 vara also obtainad from a 

7 TPCK-tryptic digast af a 1 ph « s ^ - c a s a i n a t a ( c o «p r la I ng alpha a f 

8 and «lph« >0 ). Paptida T2 was also obtainad ftoi a TPCK- 

9 tryptlc digast of bita-casalnata. Paptldas T3, T4, T5 V T8 

10 and T9 vara also obtained froa a TPCK-tryptic digast of 

11 ilphi 52 -ciitinito (comprising a 1 pha 9 2 i * 1 P b « , 3 » ilpha jA and 

12 alph« 96 ), Tha aiino acid symbols ara as follows* Pse- 

13 phosphoserine, Ser-. sarins, P t h - p h 0 s p h 0 t h r e o n i n e , Thr- 
ift thraonlna, Glu- G lutaaite, Asp- aapartatt, Ala- alanine, 

15 Asn- aspatgine, Gin- glutaalne, Gly- glycine, Arg- arginine, 

16 His- histidine, lie- isoleucine. Leu- leucine, Lys- lysine, 

17 Ket - mthlonintt Pro- proline/ Tyr- tyrosine, Vel- valine. 

1 8 Extraction Procedure II 

19 The following procedure illustrates one node of 

20 selective precipitation. 

21 A solution of sodium cassinata was digested with 

22 trypsin (50i1, caselnt trypsin) far one hour at 37°C with the 

23 pH Maintained at 8.0 by the addition of Na OH. HC1 (0.1*) was 

24 then added to the solution at rooe tnptt.itut« to pH 4.7 and 

25 tha resulting precipitate raaovad. 8aC1 2 was added to the 

26 eupernatent to e level of 0.25* w/v followed by en equal 

27 voluia of absolute ethanol and the resulting p r ec i p 1 t a t a w a s 
26 reojoved and dried. The precipitate was dissolved in one 

29 tenth the original values of water (to facilitate 

30 dissolution the pH was raised with NaOH) and the solution 

31 acidified to pH 3.S with 1 fl HC1 . An equal volume of acetone 

32 waa added and the precipitate removed f nd dried. The 

33 precipitate was then redissolved In h* 2 o and acidified to pH 

34 2.0 by addition of H C 1 . The resulting precipitate was 

35 reaoved and discarded and the supernatant was adjusted back 

36 to pH 3.5 with NaOH and an equal volume of acetone was 

37 added. The resulting precipitate was collected, redissolved 

38 In water and H 2 5Q 4 added to precipitate BaS0 4 which was 
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1 discarded. Th« supernatant was than dialys.d and 

2 lyophylis.d or spray dried. A mixture of 5 phcsphopeptid., 

3 were obtained with this procedure. 

4 The following are the p h o s p h o pa p t 1 de s obtained:- 

5 T1 .Glu-Wet-Glu-Ala-Glu-Pse-Ile-Pse-Pse-Pse-Glu-Glu-Ile-Va!- 

6 Pro-Asn-Pse -Val-Glu-Gln-Lys* 

7 T2.Glu-L.u-Glu-Glu-Lau-Asn-V.l-Pro.Gly-du-Il6-Vil-Glu.PS.. 

8 Leu-Pse-Pse-Pse-Glu-Glu-Ser-Ila-Thr-Arg. 

g TS.Asn-Thr-Bet-Glu-His-Val-Psa-Psa-Pse-Glu-Glu-Ser-Ile-Ile- 

10 Paa-Gln-Glu-Thr-Tyi-Lys. 

11 T 4.Asn-Al.-Asn-Glu-Glu-Glu-Tyr-Ser-Ile-Gly-Pse-P3.-Pse-Glu- 
1 2 Glu-Pse-Ala-Glu-Val-Ala-Thr-Glu-Glu-Val-Lys. 

13 TS.Glu-Gln-Leu-Pse-Pth-Pse-Clu-Asn-Ser-Lya. 

14 The ratio of the p h o sp h a p e p t i d e s ( T 1 t T 2 » T 3 i T 4 t T 5 ) in 

15 th. final preparation depends on the starting material and 
18 condition, of hydrolysis. Digesting sodium cas.inate with 

17 TPCK-trypsin yield, largely T2 % with small — ounts of T1 , T3 

18 and T4. However, T2 shows greater lability than the other 

19 peptides such that .ore rigorous digestion as occurs with 

20 so., commercial c.s.in digest, yield, a pr.par.tion 

21 containing largely T1 with sm.ll .mount, of T3 and T4. 

22 If in lieu of sodiu* casainate, alpha .1-casain is used 

23 'for this procedure pure T1 is obtained. With beta-ca.ein a. 

24 the starting material pure T2 is obtained. 

25 The -ost common sequences of the active peptides is the 

26 pentapeptide Pse-Pse-Pse-Glu-Glu. Th. .pacings of the 

27 phosphate and c.rboxyl groups in a b e t. - con f or . a t i on of this 

28 pentapeptide are shown in Fig 1. 

2 g The 6.8B Angstrom .pacings of phosphates and carboxyls 

3G allows specific attachment to calcium atoms along the c-.xis 

31 of hydroxy. patite crystals. This pentapeptide sequence 

32 occur* in peptides T1 to T4 and occurs modified in peptide 

33 TS . p 9 ,.pth-P..-Glu-Clu following « cons.rv.tiv. 

34 substitution of phosphothr.onin. for phospho s . rine . 

35 Conservative substitutions within th. activ. sequence 

36 would be phosphothr.onine and to a lass.r .xtent 

37 phosphotryrasin. or p h a s p h o h i s t i d i n • for p h a s P h o s . r i n • 

38 although p h o . p h o s . r i n . is pr.f.rabl.. Anoth.r possible 
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1 substitution for p h a s p h o s a r i n e would be glutamate or 

2 aspartate but again phosphosarina Is pr«f irtbli. A possible 

3 substitution for glutamate is aspartate. 

4 The active paptidas can sequester calcium phosphate and 

5 other salts of divalent natal ions. One mole of T1 binds 16 
S sale of CaHP0 4 such that a 10mg/ml solution of T1 at pH 7.0 

7 can solubilize 6 0 m «. CiHP0 4 producing a atetastable 

8 super saturated so lut lan with reapect to cilclui phosphate 

9 species. With chloride as the counter ion one ioIi of T1 
binds only 5 ■ale af Ca + + binding only to serine phosphates. 
One sola of T1 with about 18 salt of CiHP0 4 bound (H.M. 

12 4883) will henceforth be referred to as calcium phosphate 

13 T1. An important chaiictl feature of calcium phosphate T1 

14 Is that above 2% w/v in water the composition is a 

15 thlxotropic gel. T1-T5 have been shown to be potentielly 

16 anticariogenic using the fallowing test procedures! 

17 ii Hydroxy ape tite Oiasolution Rate Assay. 
This test ia a modification of a test procedure already 

described (Reynolds, E.G., Riley, P.F. and Storey, E. 

20 Calcif. Tiss Int 34is52-s56, 1982). The purpose of this 

21 test is to determine the effect of the peptides on 

22 hydroxy apa tite dissolution and in this respect since tooth 

23 enamel is largely composed of hydroxyapa t its It is believed 

24 that useful comparisons can be made. 

25 Oouble distilled, deionized water (18 mega oh«a/cm) was 

26 used throughout. Anelytlcal reagent grade chemicals were 

27 obtained from AJax Chemicals, Australia. Hydroxy tpitlti- 

28 apheriodal was purchased from BOH. A chromatography column 

29 containing O.lg of hydroxy ipatita beads was used for the 

30 deminera 1 isat ion assay. Tris Smfl, pH 8.3 containing SOaN 

31 MaC1 was used as the column buffer at 20°C and was pumped 

32 through the column at a rate of O.lml/min. A peptide 
3 3 solution 0.1mg/ml of buffer was applied to the column and 

34 0.2ml fractions were collected before and after peptide 

35 application and assayed for total calcium, phosphate and 

36 peptide. From these values a rata of dissolution (nmol 

37 calcium or phosphate per mln) for each 0.2ml fraction was 

38 obtained . 
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1 a coapititlvit qutntititiw i, e n i y a e - 1 i n k e d inunosorbint 

2 essay ( E L I 3 A ) utilising lonoclonil int lpiptidt T1 

3 antibodies. 

4 This showed that th« plaqui on tha right side of tha 

5 appliance exposed twice a day to the peptide T1 solution 

6 contained the peptide at a level of at least 0.4$ w/wet wt 

7 of plaque and the level of calciui phosphate had increased 
B 2-4 fold. 

9 This work shows that peptide T1 is incorporated into 

10 plaque thereby increasing the plaqua level of calclua and 

11 phosphate so inhibiting the caries process. This Method of 

12 Incorporation and accumulation in dental plaque can be used 

13 to cerry r ealnera 1 is Ing and antibacterial ions into plaque 

14 and enaael e.g. Ca, PQ 4 , FP0 3 » Zn, Cu, Sr», Ag, U, Fa and 

15 La. 

IB 1 ~ Intra-Oral Reainer ellsation 

17 An intra-oral appliance v siailer to thet used in the 

18 previous test procedure was used except that the enaael 

19 slabs had been previously exposed to a d e a 1 n e r a 1 i s 1 n g 

20 solution to produce two sub-surface d eaine r a 1 i s a d lesions in 

21 each slab. The d e a i n er a 1 i s ing . solution was a 0.1 fl lactate 

22 buffer pH 5*0 containing 500 ag/L hydroxy apitlti and 1$ 

23 agar. Tha appliances were worn by eubjects for 10 days. 

24 Twice each day tha appliances were reaoved and a drop of 

25 raainera 1 i sing solution was placed on the anaael slabs on 

26 the right of the appliance. The left-side enaael slabs 

27 served as controls. After 10 days the enaael slabs ware 
29 reaoved, sectioned and subjected to aic r o r ad 1 og rap h y . The 

29 mount of n 1 n a r a 1 deposited back into the sub-surface 

30 lesions wss determined using a i c r o d e n s i t o a e t r y . The 

31 r e m 1 n e r a 1 1 s i n g solution containing 1.8$ a/v calciua 

32 phosphate T1 pH 7.0 returned 57$ of thi ainerel lost 

33 coapared with 13$ by saliva alone. 
3 4 I«»t i - Plaque pH Fall 

35 Subjects refrained froa oral hygiene for 3-5 days then 

36 rinsed with a 5$ sucrose solution for 1 aln. Plaque saaples 

37 were reaoved and pH was aeasured using tha ana drop 

38 technique. After approxiaaely 5 ain tha pH fell to around 
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1 5,0, However, if the subjects rinsed with a solution 

2 contiining 1.8* w/v calciui phosphate T1, pH 7.0 15 ain 

3 before rinsing with the S% sucrose solution the plaque pH 

4 did not fell below 6.7, duonstriting significant pH 

5 buffering by the caleiua phosphate T1 . 

8 While the precise mechanism by which the 

7 phosphopept ides exhibit a n t i c a r i o g e n i c activity is not 

8 known, the following speculative theories have been put 

9 forward but are not to be taken as binding or Halting. 

10 Th« phosphopeptldes nay accumulate in plaque and 

11 enaael, buffer plaque acid, prevent enamel deainera lisation 

12 and enhance r eai nera 1 isa tion. The small molecular weight 

13 of the phosphopeptldes nay allow penetration and 

14 accuiulatlon in plaque and enaael pores. The 

15 phosphopeptldes, due to the appropriate spacing of serine 
18 phosphate residues. Bay bind. to tooth enaael mineral and 

17 prevent d a a i n er a 1 i s a t i on. The peptides aay also carry 

18 calcium and phosphate ( f 1 uo r o p h o sp h a t a on nodlf ication] into 

19 plaque and enaael, in an appropriate form, possibly allowing 

20 spontaneous r a a i n e r a 1 i s a 1 1 o n . The ph o s p h o s e r i ne residues 

21 aay also buffer plaque acid. The p ho s p ho p e p t i d e aay also 

22 carry antibacterial aetal ions e.g. Zn, Cu, Sn, Ag f Al, Fe 

23 and La into plaque and in this way have an antlplaque and 

24 antlgingivitis effect. The aetal ions are carried by the 

25 phosphopeptldes priaarlly due to the phosphoser ine residues. 

26 Phosphopeptldes aay bind to plaque bacteria and inhibit 

27 sugar utilisation. 

28 The ability of these peptides to sequester calclua 

29 phosphate can be utilised in the treatment of various 
3Q rarefying bone diseases. These peptides can significantly 

31 Increase the absorption of calcium, phosphate and iron in 

32 the gut. Hence, pharmaceutical vihicln ( • . g . enteric 

33 capsules) or foods containing calcium phosphate T1 and 

34 ferrous phosphate T1 can be used for the treatment of 

35 ostaoporosls/osteomalacia and anaemia. 

36 Applicants have formulated various compositions in 

37 accordance with this invention as follows. In general, the 
33 compositions contain from 0.01-10$ by weight of 
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1 phosphapep tide . 

2 Exaipli 1. Flouri In a divici for fixing dry 

3 substances, 1$ by weight of cilclui phosphate T1 was blandad 

4 with flour. 

5 Exaaple 2. Cereal: A braakfast careal was sprayed with 
8 a solution of calciua phosphata T1 in water. Tha caraal 

7 flakes wara than driad to produce a finished product 

8 containing 1 £ calciua phosphata T1. 

9 Example 3. Qreadi 1< by weight of cilciui 

10 phosphate T1 was added to the flour during the mixing of 

11 ingredients for the Manufacture of bread. 

12 Exatsple 4. Cake iixi \% by weight of calciua 

13 phosphate T1 was added to the dry ingredients in tha 

14 preparation of a cake mix, 

15 Exaaple S. C on f e c t io n a r y i In the preparation of 
18 confectionery 1* by weight of calclua phosphate T1 waa added 

17 to the finel aixture. x 

18 Exupli 8, Biscuit: In the preperation of a 
biscuit/aix t ure 1* by weight of calciua phosphate T1 was 
added to the other dry ingredients during aixing. 

21 Exaaple 7. Beverage: A beverage was prepared in which 

22 G.1< weight of calciua phosphate T1 had been dissolved. 

23 Exaaple B. Tablet: A tablet waa aade containing 10% by 

24 weight of calciua phosphate T1 together with excipients 

25 being flavouring Batter and binding aeterial. 

28 In preperation of a typical dentifrice within the scope 

27 of this invention, the requisite salt and salts of the 

28 



1 9 
20 



selected p h o a p h o p e p t 1 d a are incorporated into dentifrice 

29 coapositlons in any suitable manner depending on whether a 

30 powder, paste or liquid preparation ia to be produced. For 

31 this purpose appropriate preparations of s u r f a c a - a c t i v e 

32 agents, binders, flavouring aaterials and ather excipients 

33 required to achieve the required fori of dentifrice are 

34 added. 

The invention is further Illustrated by tha following 

36 exaaplass 

37 Exaaple 9. Tooth pastei A toothpaste was prepared 

38 having the following coapositiani 
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38 



CalcJ.ua phasphita T1 

C*C 7flF 

Saccharin 450 

Glycerin (B.P.) 

Sodium lauryl sulphate 

(Eapicol 0919) 
Sodium btn:oitt 
Flavour 9/693090 
Calcium phosphate 
Water Oeionised 
Thixosyl 33J 
Syloid AL-1 
Titaniua Dioxide 3328 
Exa.ple 10. Toothpaste: 



5. Of by weight 

1 .0* " ■ 

0.2* * - 
25,0* " 

5.0* • ■ 
0.5* ■ 

0.8* • ■ 
1 .0* ■ 

39.5* " « 

9.5* " 

12.0* ■ • 

0.5* ■ « 
preparation as set out in 



Exa.pl. 9 was repeated but with the addition of 0.2* sodiu. 
fluoride in a suitable fore. 

Exa.ple 11. Toothpastet \ preparation as set out in 

Exa.ple 9 was r . p . tt .d but with the addition of 0.4* 
stannous fluoride in a suitable fore. 

Exa.ple 12. Toothpastet A preparation as set out in 

Exa.ple 9 was repeated but with the addition of 0.76* 
nonosodium f luor ophospha te in a suitable for.. 

Exa.ple 13. Toothpowder, The following preparation was 

aades 

Calciu. phosphate T1 S .Q* by weight 

Soluble saccharin 0.1* ■ ■ 

Colour agent Trace 
Oibasic calciua phosphate 94.1* ■ w 

Exa.ple 14. Toothpowder: A preparation as set out in 

Exa.ple 13 was ««de but with the addition of 0.78* 
.onosodiu. f luorophosphate in a suitable for.. 

Exa.ple 15. Liquid dentifrice: A pr.r-.ration was .ado 

consisting oft 

Sodiu. alginate 1 mA% by „ lght 

Calciua phosphate T1 2.0* * " 

Sadlua lauryl sulphate 1 „qj ■ » 

Flavouring Trace 
Colouring Trace 
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1 Wit«r 95. 5* ■ 

2 Exupli 16* Liquid dtntl f r lcit As far Exsipli 15 but 

3 with 0.5* sodiui fluoride added. 

4 Exuple 17. Hauthwishi The fallowing preparation was 

5 ndi i 

6 Calciun phosphate T1 2.0* by weight 

7 Sodium fluoride 0.5* " " 
a Flavouring Trace 

9 Colouring Trace 

10 Water 97.5* " * 

11 Exuple 18. Carbonated boviragit 0.1* by weight of 

12 cilclui phosphopeptide T1 was added to a commercially 

13 available carbonated beverage. 

14 Extipli 19. Fruit juices 0.1* by weight of cilciui 

15 phosphopeptide T1 was added to a c o at a e r c i a 1 1 y available 
18 fruit juice. 

17 E x a ■ p 1 e 20. Solution for topical application to teeth. 

18 Calclui Phosphate Tf 2* 

19 NiF 0.8 nfl 

20 ZnAcetate 0-1 ■ 

21 SrCl 2 0.1 ■« 

22 (this solution ny be formed into gel by increasing the 

23 nount or calciun phosphate T1 ) . 

24 Example 21 . Oental filling naterial 

25 Calciun phosphate T1 5* w/w 

26 Calciun phosphate 95* w/w 

27 Polynerlser trace 

28 Made as a paste with water 

29 The palyneriaer used in this example was 

30 glut ar aldehyde . 

31 Exanple 22, Oental filling aatarial. 

32 Calciun phosphate T1 5* w/* 

33 Calciun phosphate 70* 

34 Acrylic polymer 25* 

35 Catalyst for polyner trace 

36 Exanple 23. Topical Gel for the Treataent of hypersensitive 

37 teeth. 

38 Calciun phosphate T1 4.0* by weight 
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1 SrF 2 1 .0* by weight 

2 Flavouring 

3 Water 
4 

5 

6 be used. 

modifications and .depletions .ay be .ado to the above 
de.cribad without departing fro. the spirit and scope of 
this invention which includes every novel feature and 
coabination of features disclosed herein. 
11 The clai.s for. part of the disclosure of this 



Trace 
95X 

In the above cilclut phosphate T1 was used for illustrati 
but in lieu any appropriate phoaph op.p t i d • and/or salt might 
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1 ^THE CL A IAS 0 EFINING THE INVENTION ARE AS FOLLOWS! 

2 (J'. A phosphop.pt id. or a silt thereof th. phosphopeptide 

3 having fro- S to 30 amino icids including th. sequence 
* A-B-C-D-E 

5 where A v B , C , 0 and E ara independently phoephosecine, 

6 phoiphothnonine, phosphotyr osine, phoaphahiitidine, 

7 glutante and aspartate. 

8 2. A phosphopeptide as clii.ed in claim 1 f wherein A,B and 

9 C are independently phosphoeerine, phasphsthreonine, 
phosphotyrosine end p h a s p h o h i s t i d i n e end 0 end E ere 
Independently phosphoser ine, phosphothreonine , glutanate and 

12 aspartate. 

13 3. A phoaphopeptide.ee elilnd in claim 1, where A , B end C 

14 ere phoaphoeer in e end D end E ere glutenate. 

15 4 * * phosphopeptide being one of G 1 u- e t-G 1 u - A 1 a - G 1 u -Pee - 

1 6 Il«-Pae-Pse-Pse-Glu-Glu-Il.-Vel-Pro-Aen-Poe-Vel-Glu-Gln-Lys. 

17 5# A phosphopeptide being one" of Glu-Leu-G lu-Glu-Leu-Aan- 

1 a Val-Pro-Gly-Glu-Ila-Val-Glu-Pse-Leu-Pae-Pa.-Pse-Glu-Glu-S.r- 

19 Ile-Thr-Arg. 

20 6. A phosphopeptide being one of Asn-Thr - R .t-G 1 u -His - V a X - 

21 Pse-Pee-Pae-Glu-Glu-Ser-Ile-Ile-Pse-Gln-Glu-Thr-Tyr-Lys. 

22 7 ' * phosphopeptide being one of Asn- A 1 s - A a n -G 1 u - G 1 u -G 1 u - 

23 Tyr-Ser-Ile-Gly-Pse-Pse-Pse-Glu-Glu-Pse-Ala-Glu-Val-Ala-Thr- 
2* Glu-Glu-Val-Lys . 

25 8 ' A Phosphopeptide bein one of G 1 u - G 1 n-L e u -P s e -P t h -Ps e - 

26 Glu-Glu-Asn-Ser-Lys . 

27 9. A phosphopeptide or e salt thereof ea claimed in any 

28 preceding claim end In s u b s t e n t i a 1 1 y pure fore. 

29 10. A iixtute of phosphopeptldes or salts thereof wherein e 

30 phosphopeptide or salt thereof in accordance with any one of 

31 claims 1 - 9 predominates. 

32 (ijy * composition comprising a phosphopeptide or a salt 

33 thereof in eccordanca with any one of eltin 1-9 together 

34 "M n ■ Physiologically acceptable diluent. 

35 A composition ea claimed in claim 11. wherein the 
phosphopeptide or salt thereof is present in the composition 
as 0.01 to 10* by weight. 

38 13. A composition as claimed in claim 11, wherein the 
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1 phosphopvpt Ida or salt thartof is prtssnt in the composition 

2 as 0.01 to S< by weight. 

3 14. A eoipoiltion as claiaed in claia 11, ihir ain the 
a phosphapap t ids ar salt thsraof is present in the composition 

5 as 0.01 to 2% by weight. 

6 15. A composition as cliiifld in any one of claims 11-14, 

7 wherein th« dilutnt is a p h a r a a c a u t i c a 1 1 y acceptable 

8 diluent* 

9 18. A coaposition as claiaad in any one of claims 11-14, 
1Q wherein the diluent is an orally ingestible naterial. 

11 17. A coaposition as claimed in claim 16, wherein the 

12 diluent is a comestible. 

13 ' 1 9 J) A coaposition as- claiaad In claim 17, in the form of a 

14 foodstuff or confection. 

15 A coaposition as claiaed in any one of claims 11-14, in 
18 the fori of a toothpaste, tooth powder, dentifrice, 

17 Mouthwash or preparation for toxical application to teeth or 

18 gingival tissue. 

19 20. A coaposition as claiaed in any one of claims 11-14, in 

20 the form of a gel. 

21 21. A coaposition as claimed in any one of claias 11-14, in 

22 the fore of a dental filling coaposition. 

23 22. A coaposition as claiaed in claia 21 and additionally 

24 containing calcium phosphate or hy d r oxy apa t it a . 

25 23. A aethod of obtaining a p h o s p h o p e p t 1 d e in accordance 

26 with any one of claims 1*9 which comprises fractionating a 

27 digest of casein, a 1 p h a - s - c a s e i n , beta-casein or a salt 
2 8 ^jl* r e of * 

29 (2hy A pho.sphopeptide in accordance with anyone of claias 1 - 

30 9 in combination with calcium phosphate or hydroxy apatite. 

31 25. A combination in accordance with claia 24, comprising 

32 about '16 mole of CaHP0 4 per mole of phosphapap tid a . 

33 26. A combination in accordance with claia 24, or claim 25 

34 in the fora of a solution or gel. 

35 27. A phosphopeptlde or salt thereof, composition 

36 containing same or a aethod of obtaining same substantially 

37 as hereinbefore described with reference to any one of the 

38 Examples . 
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1 28 The articles, things, parts, visitants, staps, features, 

2 eathods, processes, compounds and compositions referred to 

3 or indicated in the specification and/or claiis of the 

4 application individually or collectively, and any and all 

5 combinations of any two or eore of auch. 
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